Analysis of plants regenerated from protoplast fusions between Brassica napus and Eruca sativa.
Protoplasts from etiolated hypocotyls of Brassica napus stained with carboxyfluorescein were fused with mesophyll protoplasts from Eruca sativa. Hybrid cells could be identified under the light microscope by (1) fully developed chloroplasts derived from E. sativa and (2) the cytoplasmic strands of the B. napus hypocotyl protoplasts, or (3) by the presence of both red and green fluorescence when investigated under UV light. The heterokaryons were selected using either a micro-manipulator or a flow sorter. On average, 5.4% of the calli obtained after selection differentiated into shoots. Regenerated shoots were subjected to isozyme analysis for verification of their hybrid character. Of the 23 hybrids successfully transferred to the greenhouse, 11 were asymmetric according to isozyme analysis. The nuclear DNA content of the hybrids was determined by flow cytometry, which gives an estimate of chromosome number. Most of the hybrids had a DNA content, and thus a chromosome number, that deviated from the expected sum of the parents. Almost all of the hybrids had some degree of fertility and produced seeds. Seed set, expressed as seeds per pollinated flower, was on average 7% of that of B. napus in the case of self-pollination and 26% of that of B. napus when backcrossed to B. napus. The chloroplast genotype was investigated in 13 hybrids. Of these, 11 had chloroplasts derived from B. napus, while only 2 had chloroplasts of E. sativa origin.